Objective: To verify the evolution of body mass index (BMI) between two studies of adolescent populations.
Introduction
Obesity in children and adolescents has been increasing rapidly in many cities in Brazil and in other countries, indicating that this is no longer just a public health problem for western countries. 1 This being so, the World Health Organization 2 (WHO) has recognized obesity as a major public health epidemic worldwide, indicating a need for practical and viable investigative methods that estimate its prevalence and allow for international comparisons. 3 In Brazil, a process of nutritional transition took place between 1974/1975 and 1989, with reductions in infant malnutrition and increases in obesity, 4 from which it was projected that there would be an annual increase of 0.5% in the number of obese children. 5 In fact, overweight and obesity already affect 20% of children and adolescents in Brazilian cities, with an observed prevalence in Recife of 35%, 6 and 15.8% in Salvador. 7 In the city of Santos, state of São Paulo, 15.7% of overweight and 18% of obesity were observed. 8, 9 While many of these studies may not be representative of their regions, the study in Santos 8,9 stands out as it was populational and not sampled.
Obesity is associated with important health problems in the pediatric population. Body mass index (BMI) [10] [11] [12] is an early risk factor for morbidity and mortality, in addition to being a measurement widely correlated with these conditions, both in children and the adult population. Many studies have used BMI values between the 85th and 95th
percentiles, by age and sex, to classify overweight, and values equal to or greater than the 95th percentile to classify obesity. [12] [13] [14] It is important to point out that overweight is defined as excess total body weight, based on a specific weight cutoff, whereas obesity is excess total or localized body fat. Pesquisa Nacional sobre Saúde e Nutrição) 15 and published by Anjos et al., 16 as a means of monitoring the evolution of overweight and obesity within this population from São
Paulo.
Methods
The study enrolled 8,020 adolescents, 55% (4,372) of whom were female and 46% (3,648) of whom were male, students at 43 schools (32 public and 11 private ones) in the The BMI data were put in order from the least value (minimum) to the greatest (maximum) and subdivided into 100 equal sized parts, known as percentiles, adopting the values at P5, P15, P25, P50, P75, P85 and P95, by sex and age group.
In order that the BMI percentiles for the two studies could be compared, the figures obtained in the National Nutrition and Health Census were fixed and compared to those from the São Paulo sample. Analysis was by age and sex, using binomial testing to compare proportions between the studies.
Results
The female (n = 4,372) and male (n = 3,648) adolescents exhibited very similar mean values for age (13. ).
The distribution of BMI across percentiles of 10 to 15 year-old female and male adolescents from the city of São
Paulo are presented in Table 1 , and the equivalent data for adolescents from the same age group, as published by Anjos et al., 16 according to the PNSN data (1989) are in Table 2 .
Comparative analyses will now be presented of the BMI percentiles for the adolescents from São Paulo city Evolution of BMI in adolescents -Cintra IP et al. 
Discussion
Anthropometric measurements are widely used for evaluation of the nutritional status of individuals and populations, since they are more practical and of lower cost, but, in common with any assessment method, they have their limitations. [20] [21] [22] This study has demonstrated that the adolescents of São Paulo, from 10 to 15 years of age, are exhibiting a significant increase in BMI at the different percentiles, indicating that, as the years pass, there is an ever increasing tendency towards gaining body weight, particularly among males.
A study comparing national surveys from 1975 and 1997
observed that, among girls, there was an increase of around 5
units of BMI at the 95th percentile for ages 10 to 12 years and of around 3 units for those aged 13 years or more, with the greatest increases occurring at the upper limits of the distribution. 22 Over a shorter period we also identified significant increases among females, and the greatest increases also occurred among the younger girls and at the upper limits of BMI.
Another study compared data on British adolescents aged 11 to 16 years from the National Diet and Nutrition Survey with figures from the British Standards Institute, 23 using standard deviation scores, and found a mean increase in BMI of 0.47 and 0.53 units, for males and females respectively.
Although our study did not use scores to analyze BMI, it will be noted that while the British study observed the greatest increases among females, here the opposite was true. One important point is that our study assessed males and females simultaneously, which was not the case with the British Standards Institute data, and so there was no temporal interference, which we now know has a significant impact, not only on the increasing prevalence of obesity, but also on its severity.
Data from the PNSN were used to calculate recently published cutoff points for the assessment of nutritional status in Brazilian children and adolescents, and the BMI values used for overweight and obesity 24 were lower than those at the 85th and 95th percentiles for the 10 to 15-year-old adolescents from São Paulo. These data reaffirm the tendency for body weight to increase in this population.
Passos 25 compared BMI data for adolescents from São
Paulo city at varying percentiles with data published by Must et al., 26 the CDC 27 and Cole et al., 19 and also found that these adolescents exhibited cutoff points that were higher than the international parameters, being closer to the cutoff points established by Cole, demonstrating that the values observed in this population are well above those considered appropriate. The principal differences occurred at the upper extremities (P85 and P95) and among the younger adolescents of both sexes.
With the objective of arresting this increase in the prevalence of obesity among young Brazilians, 14, 28, 29 we suggest that the more rigid evaluation criteria be adopted, such as the cutoff points recently proposed for the Brazilian population, 24 which, in addition to being defended by international authors, 3 are a closer approximation to the reality in our country, allowing for overweight to be diagnosed earlier, so that interventions aimed at impacting juvenile obesity can be established, as a means of achieving better quality of life. 1, 3, 24, 25, 30 
